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(54) HIICTPyMEHT JUIH XOJIOJIHOft PA3JIATO TPYB 



1 

HjoGptTtasie OTHO c atca k MerajuiooopaCcrnce, 
vp mmmnem Ana o6pa6orar oncpcndl a ipy- 
6ax a MoaccT 6tm xaxanMOBaao npa oxoira- 
TtAMfoi ofipaOonce muannpmacn oraepcnril 
ipy(S jmn nraponHcaMo- a aneanmux aeta- 
aea motoaom fle^KjpMamtoHHorc npotaniBMow 

(flOpBQBMOta) - 

Ibaecmi aacTpyMcar ana paaoaia TpyG, co- 
Aapaauodl CTyncinaiyx) onptxiey c Hanpacco- 

B1KKMMH m M60 flC^OpMKpyWttHMK KOJttOTMH. 

aa' oca caipaaica Bunonaeaa aaaaHApaaBCxaa 
pacro<iica. a creiocax onpaaxa - paAaanwttie 
oraepcraa. aa ropoax iconea - pwaunww© 
nashi. coooatantxtaeca c otb«pctk*mb onpaaica. 
HacrpyMtHT caafiacea cacttMot noflrm pafcwei 
xhakoctb a oCpaaoBaHHwe oriepcnoiMa a naaa- • 
mx xaHanu [1]. 

PunenarentROH cm&3koh t*t*ny noBepxHociwo 
lpyou x pa6oHMMX kojimumm npa paobte tto 
ro aacrpyMCHTa mnntrc* iuooboh cjioh, 06- 
ptsyxxoxHca b pc3yjr*TaTe narpeaa pa6oieH 

XCXAKOCTU B nOIIOCTM HHCTpyMCKTa AO TCMTIfc- 

paiypw iapoo6pa30Bafma v oh pa6oraer tojtmco 
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mo npeAaaparenuio aarperoMy ao tcMnepaTypw 
ropraro AC^wpjaapoBaHB* Metanna tpyou. 

HeAOCtaiKOM. noro HHCTpyMCHTB xbaxctcx 
to, <no ana ikototobich k pafiore oh Tpe oy- 
er sapxjQcx paoowll xchakoctmo nonocra a 

* upcABapHTCJibHoa paanaTO 3axonaoro aoHna 
Tpyou. Ha buxoab as Tpyow nocne okojto- 
hxx npomecca pawn HHcrpyMwnr HarpcBaerca 
AO TCMnepaTypu Buxue nipoo6p#30BaHJW pa6o- 
qeft xhakoctb, tto BbOUBaeT onpcaeneHHue 

10 HcyaoocTBa npa JKcnnymaaa. Towoot o6pa- 
obTxa OTBepcraft tuchm HHcrpyMc hto m hcbm- 
ootcaa. 

UtJtt B306pCTCKXX ~ nOBMUICHHC KaiCCTBa 

oopaooTKH. 

15 JloCTlBJICHHaX OfJIb AOCTHraCTCa TCM, <TTO H> 

bccthwm RHCTpyM€KT» cojiepxamHH nonyw on- 
paxicy c HacaxccHHWMH Ha «tt Ae<£opMHpyio- 
uocmh aneMeHTBMH. b CTCHxax kotopoh Bsinon- 
hchn paAaajibHbie oTBCpcnw, a Ha Topuax 
Ae4>opMifpyx>uiHx 3/icmchtob, oSpamcHUbrx oohh 
k ApyroMy, - pajwankHbic na3W, a taicxe ho- 
towhk pa6oqeft x<hakoctm ajih noaaw fc a 

06pa3OB8HHMC OTBCpCTKHMH H naiaMM K3HanW, 
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ch*6»c€h cMOHTKpoBainrw m b pacTOwc onpaa- 
kh c B03Mo*HOCTbio occboto nepeMcwerow no- 
ntiM uitokom c nopumcM, Ka HapyxHOM no- 
bcpxhocth Koroporo BbtnonHeHa KonmcBan npo 
towa, cocflHHCKHan c nonocTbio nrroKa n c $ 

OAHMM H3 pajlHaJTtHblX OTBCpCTHH OnpaBKH, B 

nonocTs urroKa coeAHHCHa c hctowhkom pa6o- 

ntH ttHAKOCTH, B KaWCTBC KOTOpOH HCnOflbSO- 

• Sana cMasuBaioiuaji khokoct*. 

ib iepTe*e mncasaH o6uikh bka npcoiiarae- to 
Moro HHCTpyMcma . pa3pc3. 
. HHcrpyMCHT coAep*HT Kopnyo-onpaBKy 1, no 
och onpaBKH BWnonncHo inumHflpinecKoe ot- 

BepCTKC C pB3MCIUCIOaiM B HCM nOABHttHMM 

*3neMeHT0M - nonuM iutokom 2 c nopuwcM, 15 
BbmojmeioaiM 3aozwo co unoKOM. Ha nopiu- 
lie BbinojnieHa KomueBafl npoTOiKa a, eoeAH- 
iieintafl c no/iocTMo ^ tUTOKa. B cTcracax ort- 
paBKH irpcflycMOipeHM paAHanbtrbte OTBcpcnw 
a aah nonBoua cMasoTOOH hchakocth k na3aM 20 
6 ita Topoax ae<{>opMHpyiouiHx 3ncMeinoB 3, 
UItok, ycTanoBJieroiMit c bo3mo3khoctwo bo> 
BpaTHo-nociynatcnmoro ADHxceiow b nonocw 

* OnpaBKH OTHOCKlCJttHO paAHUTbHMX OTBCpCTHft 

b creincax, npcncuoBaTCJiBHo pacnpcj»nHW no- 15 

TOK CMiOOHHOH 3KHAKOCTH K 30HBM o6oaDOTKB. 

Pa6o*me sncMemM 3 c yBeronHBarauHMHca 
k Bbixoffy nnaMCTpaMM nocaixeKU na touimuh 
pmccicyio <bcti> onpaBKH, iuiothoc npHxanie 
flpyr k flpyry paoowx 3jicmchtob 11 ynepMirae^ 
hx b raxoM coctohhhh o6ecne<oiBaeTca raibcofi 
4, HaBinnHBaRmtcfioi Ha ncpcxanow wr* on- 
paBKH. 

Pa6oTy HHcrpyMCHTa moxcho npocneAHTb na 

npKMCpC ODpaOOTKH OTBCpCTHH flJUMCTpOM 

7(J^*mm npH npanmmaHHH 3aroTOBKH m Tpjr 5 
6bi c maMcrpoM oTBepcnw 67 mm h tootxh- 

HOH CTCHKH 10,5 MM. MaTCpHSJI - HHpiCOW* 

hhoGhcbwh cruraB mbdkh 3-125. 

06pa6oTKB npOH3BOHHTC« HB BCpTHKaJIbKOM 

npccce Monerat n-63?0 c yauoreM 100 tc 
HitcrpyMCHT 3aKpcnjwcTca b BepxHCH Tpawp- 
ce npccca, oTBcpctHC b tpy6c pajnaioT Ha 
pa3Mcp nf°P$*M c HaoopoM paoorox 3ncMCH- 
tob x. HapyxcHMMH AHaMerpaMH cootbctctbchho: 
67.50; 68.75.7035; 70.55; 70.06 + 70.08 mm. 4$ 
IlpH o6pa6omce Hapyxoonl miaMcrp Tpy6w yBc- 
mnHBaeTCH no 90 mm. ynpyra* ycajnca coctaa- 
met 0.47 - 0.52 mm. Bcmroma ynpcwHCHHO- 



ro c-ioh - 1000 1100 mkm. ripM ABHtfe- 
hhm HHCTpyMCHTa BHH3 npH noaxoae k Bepx- 
HeMy Topuy saroTOBKH 5 b urTOK nocTynaeT 

CMa30HI!aH KHAKOCTb (M3CAO HHAyCTpHaJlbHO€ 

20-30). KOTopafl HanpaB/wcTCH Mcp«3 pajwaiib- 
Hbte OTBcpcTHJi b onpaBKC k paxwajibHbfM na- 
aaM Ha Topitax ncpsoro aetfropMHpyiomero 
sneMeHra. Ilpn nocncayiomeM abh^chhh HHCTpy* 

MCHTa BKH3, UnOK nCDCMCtUaCTCH BBCpX H 

nocneno&aTeifbHO pacnp^flcnHcr cMasoMnyio xowr 

KOCTb K flC^pMHOyiOIUHM 3neMCHiaM. IlpH 06- 

panioM xonc HHcrpyMCHTa iittok B03BpatuacTC« 

B HHXCHCC HCXOflHOC nOJIOttCHHe. fleiaJTb H3BJI&- 

Kacica H3 onopnoro CTaKana h uhkji noBTopn- 

CTCH. 

3KOHOMtneCKHH- 3(M)€KT OT HCItOJIb30BaHHH 

npcnnaracMoro HHcrpyMCHTa npn H3rotOBJieHHH 
komtiucktb ncTajicH «a annapai cocraBJWCT 
50 Tbic py6. 3a ctct yMCKbiucHHH npHnyacoa 
npn oKoiraTCJfbHoft oGpaobTKC h aaMCHbi one- 

paUHH paCTO t DCH OTBCpCTRH HB flC(j)OpMaiOfOH- 
HOe npOTHTHBaHHe 6C3 CHHTKH MCTajuia. 



OopMyjia H3o6peTeHHH 

HHcrpyMCHT A/is xohoahoh pasnavi Tpy6 f oonep- 
TKziwak nonyw onpaBicy- c nacaxceKHUMH Ka net ack 

(^OpMHpyKHUHMH 3JieMCHtaMH. B CTCHKBX KOTO- 

poti Bbaiojmem4 pajniajtbHbie otbcdcthji. a hb 
Topuax Ae^opMHpyiomsix 3JieMeim>B f oCpaineH- 
hmx oahh k npyroMy - paAHanbHwe naaw, a 
Taxw hctotohk pa6o«ft jwwkocih aim noaa- 
qn ee b oopaaoBaHHbxe otbcpcthhmh h iusimh . 
xaHanw. o t n h m 10 m h hTc n tcm. 
qro. c uenbfo noBuuiemm KaiecTBa o6pa6otKH t 

OH CHa6)KeH CMOHTHpOBaHHWM B flOJlOCTH OB> 

paBKH c B03MOXHOCTbio oceBoro nepeMCtucHH* 
nonbiM iutokom c nopumeM, Ha KapyxotoA no- 
BepxHOCTH Koroporo BbmonHCHa KOJibUCBA* npo» 
KHDca. coeAHHeHHaii c nonocnio unoKa h c 
oahhm in paAHanbHbtx oTBepcTHH. a nonocrb 

1UTOKB COCAHHeHa C HCTOHHHKOM pa6oiCH XCHA- 
KOCTH, B Kai€CTBC KOTOpOH HOlOnb30BaHa CMa- 

3bmaiomaji bcxakoctk 

McTOnHHKH HH<t>OpMaUHH. 

npHHHTbie bo BHHMamte npn 3KcnepTH3e 
L ABTopcKoe cb HAe tc nbCTBo CCCP IP 614862. 
ka. B 21 D 41/02. 13,U.76 (npoTOTHn). . 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 
The aim of the invention is to improve the quality of machining. 
The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium — niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 100 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0.120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 |im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower * 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 



Information sources considered in the examination 

1. USSR Inventor's Certificate No. 614862, cl. B 21 D 41/02, 13.12.76 [December 13, 
1976] (prototype). 
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[see original Russian for drawing] 
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